P1 and P2 purinergic receptor signal transduction in rat type II pneumocytes.
Extracellular ATP is a potent agonist of surfactant phosphatidylcholine (PC) exocytosis from type II pneumocytes in culture. We studied P1 and P2 receptor signal transduction in type II pneumocytes. The EC50 for ATP on PC exocytosis was 10(-6) M, whereas the EC50 for ADP, AMP, adenosine, and the nonmetabolizable ATP analogue alpha,beta-methylene ATP was 10(-4) M. The rank order of agonists for PC exocytosis was ATP greater than ADP greater than AMP greater than adenosine greater than alpha,beta-methylene ATP. The rank order of agonists for phosphatidylinositol (PI) hydrolysis was ATP greater than ADP, whereas AMP, adenosine, and alpha,beta-methylene ATP did not stimulate PI hydrolysis. ATP (10(-4) M) caused a 15-fold increase in adenosine 3',5'-cyclic monophosphate (cAMP) production, and the nonmetabolizable adenosine analogue 5'-N-ethylcarboxyamidoadenosine (10(-6) M) increased cAMP production threefold. The effects of both these agonists on cAMP production were completely inhibited by the adenosine antagonist 8-phenyltheophylline (10(-5) M). The effects of ATP (10(-4) M) on PC exocytosis were inhibited 38% by 10(-5) M 8-phenyltheophylline. Thus, ATP regulates PC exocytosis by activating P2 receptors, which stimulate PI hydrolysis to inositol phosphate, as well as by activating P1 receptors, which stimulate cAMP production. Interactions between the P1 and P2 pathways may explain the high potency of extracellular ATP as an agonist of PC exocytosis.